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I BAB  
NAULUHADNEP  
id ini I baB adaP  nasumur ,halasam gnakaleb ratal ianegnem sahab
 akitametsis nad naitilenep taafnam ,naujut ,halasam nasatab ,halasam  .nasilunep
id naka aynpakgneleS buS adap naksalej - 1.1 baB - .6.1  
1.1  gnakaleB rataL  
 ralunem kadit tikayneP ( MTP )  natahesek halasam utas halas nakapurem
 id naitahrep tasup idajnem gnay  naropaL .ainud hurules  nakkujnunem OHW irad
id naitamek amatu babeynep nakapurem ini huajes MTP awhab  y ,ainud  gna
 naitamek aumes irad %08 ratikeS .nanuhat naitamek aumes irad %36 ilikawem
 id idajret MTP  arageN reb  aisenodnI kusamret ,hagnenem nad hadner nalisahgnep
iD .)6102 ,uaiR isnivorP nataheseK saniD(   ,aisenodnI  suret MTP  imalagnem
aynnuhat paites natakgninep . korts halada nial aratna duskamid gnay MTP  ,e
setebaid nad reknak ,isnetrepih ,gnutnaj  . ,)8102( sadseksiR turuneM   atirednep
 utkaw nuruk malad nuhat 51 sata id aisu aisenodnI kududnep adap ekorts tikaynep
ad ,%9,3 rasebes natakgninep imalagnem halet nuhat 5  nuhat id %7 aynlawa ir
 nakkujnunem tubesret natakgnineP .8102 nuhat id %9,01 idajnem kian 3102
 ianegnem naledomep gnatnet icnirepret hibel gnay naijak nakulrepid awhab
.ekorts tikaynep  
 )6102( .kkd ,inahG turuneM tirednep nanimod okisir rotkaf  a  id ekorts
aisenodnI   halada naj ,takgninem nikames gnay rumu  setebaid ,renorok gnut
 ,sutilem gnutnaj lagag nad ,isnetrepih  nad hanuyaW turunem nakgnadeS .
 )6102( hollufeaS kisif sativitka nad ekorts tayawir rotkaf   nagned nagnubuhreb
d ekorts naidajek uyamardnI DUSR i H .  rotkaf tapadret awhab nakkujnunem ini la
 tikaynep babeynep idajnem tapad gnay pudih naasaibek nad tikaynep tayawir
 tikaynep epit ianegnem ijakgnem kadit tubesret naitilenep audek ,numaN .ekorts








 rotkaf nad ekorts tikaynep epiT  ,ataniD helo itiletid halet nanimod okisir
t awhab nakkujnunem aynnaitilenep lisaH .)3102( .kkd  gnilap gnay ekorts epi
 neisap atiredid kaynab  id  halada taraB aretamuS ,nataleS koloS netapubaK DUSR
 ekorts hcsi e cim  . nakgnadeS  f  okisir rotka nanimod   aumes adap  halada neisap
 ekorts nagned neisap adap ,isnetrepih cimehcsi   harad alug radak halada
 nad ,takgninem  ekorts neisap adap cigahrromeh   ,numaN .isnetrepih halada
 helorepmem kutnu aggnihes ,fitpirksed edotem nakanuggnem tubesret naitilenep
rpmem tapad gnay ledom  iserger nakanugid tapad ekorts tikaynep epit iskide
.renib kitsigol  
 renib kitsigol isergeR tapad   lebairav aratna nagnubuh nakrabmaggnem
 takiret ( tnedneped  lebairav nalupmukes nagned ) sabeb  ( tnednepedni  anamid ,)
 takiret lebairav sumotokid tafisreb   uata  aud iaynupmem  gnay naitileneP .irogetak
 nakanuggnem renib kitsigol iserger   otorbotoN nad halihdaF helo nakukalid
 ,aimedipilsid ,isnetrepih rotkaf awhab nakkujnunem aynnaitilenep lisaH .)6102(
setebaid nad   naidajek padahret nakifingis sutilem hcsI tneisnarT kcattA cime  T( AI  )
ayabaruS omoteoS .rD DUSR id  .kkd ,ansiM helo nakukalid nial naitileneP .
 awhab nakkujnunem aynnaitilenep lisaH .)8102( rotkaf -  gnay rotkaf
amal halada isnetrepih atirednep ihuragnepmem   gnay kokor sinej ,kokorem
pasihid ,  pasihgnem arac nad  tapad renib kitsigol iserger ledoM .kokor
 tapad kadit numan ,irogetak kutnebreb atad adap naledomep nakkujnunem
 tagnas tubesret atad iskuder aratnemeS .lebairav nupuam atad iskuderem
 aggniheS .)b8102 ,.kkd idnefE( iskiderp isaruka padahret huragnepreb guor  stes h
.nakisakilpaid kutnu iauses gnay ledom halada  
 stes hguoR  naktapadnem kutnu gninim atad adap ledom nakapurem
naruta - kalwaP( lebat utas irad tapet nad takgnis gnay naruta  .Z  aparebeB .)2891 ,
 nakanuggnem naitilenep  stes hguor 6102 ,onotraH nad amatraH(  ;7102 ,siramaJ ;
 aynatad gnay lebairav aparebeb ada ,nial isis iD .)8102 ,natiajnaP nad iniarggnA
 .nakanugid tapad aguj iserger ledom aggnihes kiremun kutneb malad aidesret
 iserger aratna nakgnidnabmem gnay )0102 ,.kkd artapahaM( naitilenep itrepeS







 iserger aratna nagnubaggnep ada muleb )0102( .kkd artapahaM naitilenep adap
 nad adnagreb raenil stes hguor . 
 nad iserger edotem nagnubaggneP  stes hguor  aparebeb helo naklanekrepid
 .)b8102 ,.kkd idnefE ;a8102 ,.kkd idnefE ;8102 ,.kkd idnefE( aynmulebes itilenep
 .adnagreb raenil iserger kutnu satabret hisam tubesret nagnubaggnep ,numaN
 renib kitsigol iserger edotem nakgnubaggnem kutnu kiratret silunep ,aggniheS
 nagned stes hguor    nad  luduj nagned naitilenep nakukalem “  epiT naledomeP
 nakanuggneM ekortS tikayneP hguoR -  : susaK idutS( reniB kitsigoL isergeR
.”)urabnakeP sorB lawA tikaS hamuR ekortS neisaP  
 
2.1  halasaM nasumuR  
 ,hollufeaS nad hanuyaW ;6102 ,.kkd inahG( naitilenep nakrasadreB  ,)6102
 nad )8102 ,.kkd ansiM ;6102 ,otorbotoN nad halihdaF( ,)3102 .kkd ,ataniD(
 aparebeb ada ,)b8102 ,.kkd idnefE ;a8102 ,.kkd idnefE ;8102 ,.kkd idnefE(
 halasam nasumur : tukireb iagabes aynaratnaid ,nakisalumrofid ulrep gnay  
.a  namiagaB  nakledomem a s hguor  ste renib kitsigol iserger nagned ? 
.b  namiagaB ?ekorts tikaynep epit atad padahret )a( ledom nakparenem a  
 
3.1  halasaM nasataB  
nasatab nakulrepid naitilenep taubmem malaD -  kadit raga nasatab
 aynranebes gnay naujut aggnihes ,nakanacnerid halet gnay irad gnapmiynem
d : tukireb iagabes halada ini naitilenep irad halasam nasatab nupadA .iapacid tapa  
.a  D ata - ,ledom nakutnebmep kutnu nakanugid naka gnay atad   gniniart  nad
gnitset   halada  remirp atad  helorepid gnay  tikaS hamuR ekorts neisap irad
.urabnakeP sorB lawA  
.b   gnay ledoM naitilenep malad nakanugid   ledom halada ini hguor -  iserger
.renib kitsigol  
.c   kutnu ekorts atirednep neisap adapek nakisatnemelpmiid tapad naledomeP








4.1  naujuT  naitileneP  
 ratal nakrasadreB  akam halasam nasatab nad ,halasam nasumur ,gnakaleb
:tukireb iagabes halada ini naitilenep naujut  
.a   kutnU  nakledomem  stes hguor .renib kitsigol iserger nagned  
.b   kutnU  atad padahret )a( naigab adap helorepid gnay ledom nakparenem
.ekorts tikaynep epit  
 
5.1   taafnaM naitileneP  
: utiay ,ini naitilenep irad taafnam kutneb aud adA  
.a  naumlieK gnadiB igaB  
M  nakanuggnem atad nakledomem arac anamiagab umli naktapadne
hguor -  iserger nakisakilpagnem upmam atres renib kitsigol  atad adap ayn
.nial gnay  
.b  anuggneP igaB  
 nakirebmeM gnaro adapek isamrofni -  gnadib id gnupmicekreb gnay gnaro
natahesek   rotkaf nakitahrepmem nagned ekorts neisap inagnanem kutnu
 gnay okiser nanimod   nakenem anug aynidajret  .gnalureb ekorts nagnares  
 hibel kutnu takaraysam adapek isamrofni nakirebmem atreS
.ekorts tikaynep aynidajret hagecnem kutnu natahesek nakitahrepmem  
 
6.1  nasiluneP akitametsiS  
padA P nasilunep malad akitametsis nu  halada ini rihkA saguT lasopor
: tukireb iagabes  
I BAB   NAULUHADNEP  
  ,halasam nasumur ,gnakaleb ratal nakiarugnem nauluhadneP
atab .nasilunep akitametsis atres ,taafnam ,naujut ,halasam nas  
II BAB  IROET NASADNAL   
 lah gnatnet isireb iroet nasadnaL -  rasad iagabes nakidajid gnay lah







naveler gnay iroet nad pesnoK   ulrep gnay  itrepes naksalejid
iserger  ,renib kitsigol   pesnok stes hguor ,  naitilenep aparebeb atres
 .tiakret  
 BAB III  NAITILENEP IGOLODOTEM  
  gnatnet isireb ini baB  silunep nakukalid gnay rudesorp liated
 .naitilenep naujut iapacnem kutnu  naitilenep malad natakedneP
ini   atad nagned fitatitnauk halada remirp   gnay  iulalem naktapadid
tekgna - .nakrabesid gnay tekgna  
VI BAB  NASAHABMEP NAD SISILANA  
  ledom gnatnet nakisireb ini baB hguor -  adap renib kitsigol iserger
.ekorts tikaynep epit utiay ,natahesek gnadibid atad  
V BAB  PUTUNEP  
B  irad itni naksalejnem gnay nalupmisek nakisireb ini ba  hurules







II BAB  
IROET NASADNAL  
 ulrep gnay naveler gnay iroet nad pesnok aparebeb ada ini II baB adaP
 pesnok ,renib kitsigol iserger pesnok ,itrepes naksalejid stes hguor  atad ,  gniniart
 nad  ,gnitset  .aynmulebes naitilenep naijak atres ,irogetak atad pesnok
d naka aynpakgneleS buS adap naksaleji - 1.2 baB - 5.2 . 
1.2  reniB kitsigoL isergeR pesnoK  
1.1.2  isnednepednI ijU  
 uata aud aratna nagnubuh iuhategnem kutnu nakanugid isnednepednI ijU
itatS .lebairav hibel  naamasreP adap nakkujnutid iju kits ( 1.2 ) ed  sisetopih nagn
 iagabes : tukireb  
 
𝐻0 ∶ ratna nagnubuh ada kadit lebairav nagned utas lebairav a  aynnial  
𝐻1 ∶ ratna nagnubuh ada aynnial lebairav nagned utas lebairav a  






𝑖=1 .       )1.2(  
,)1.2( naamasreP adaP  𝑂 𝑗𝑖   lebairav sisab adap isavresbo ialin halada
ek irogetak rotkiderp -𝑖 ek irogetak nopser lebairav molok nad , -𝑗  nakgnades , 𝜇 𝑗𝑖  
ek sirab isatkepske ialin nakkujnunem -𝑖 ek  molok nad , -𝑗  ialin alibapA . 𝑋2  hibel
raseb  ialin adapirad  𝑋𝛼�𝐼−1��𝐽−1�2  nasutupek akam , 𝐻0 ( kalotid .)7002 ,itsergA  
2.1.2  reniB kitsigoL isergeR  
 nad remsoH turuneM )0002( wohsemaL r ,  nakapurem renib kitsigol iserge
 isautis nagned kitsigol iserger neisifeok isaterpretni haubes irad nagnabmekrep
 nopser lebairav anamid �𝑦�  alaks iaynupmem gnay fitatilauk lebairav halada
 .sumotokid nad lanimon  nopser  lebairaV 𝑦 y irogetak 2 irad iridret  ”seskus“ utia
 nagned  nakisatonid  gnay  ”lagag“ nad 𝑦 � 1 )seskus(   nad 𝑦 � 0     malaD .)lagag(
 naadaek ,naikimed   lebairav 𝑦 itukignem   isubirtsid illuonreB  kutnu    paites







sigol iserger  naamasreP adap nakkujnutid renib kit : )2.2(  
 
𝑔(𝑥) � 𝑛𝑙 � 𝜋�𝑥�
1−𝜋�𝑥�
� � 𝛽0 � 𝛽1𝑥1 � ⋯ � 𝛽𝑝𝑥𝑝,  )2.2(  
adaP   naamasreP  ,)2.2( 𝑝  isgnuf ,rotkiderp lebairav aynkaynab halada 𝜋(𝑥) 
 nakapurem  raga tigol isamrofsnart nakukalid ulrep aggnihes reinil non isgnuf
 nopser lebairav aratna nagnubuh tahilid tapad �𝑦�  aynrotkiderp lebairav nagned
�𝑥� irad tigol kutneB .  𝜋(𝑥) eps  ledom  nakapurem  gnay   kitsigol  iserger  kifis
 renib sreP adap nakkujnutid  naama : )3.2(  
𝜋(𝑥) � pxe  �𝛽0+𝛽1𝑥1+⋯+𝛽𝑝𝑥𝑝�
1+ pxe  �𝛽0+𝛽1𝑥1+⋯+𝛽𝑝𝑥𝑝�
.  )3.2(  
 
3.1.2  retemaraP isamitsE  
  malad  serauqs tsael   edotem   adap   haragnem   gnay   isamitse   edoteM
serger  ledom  tubesid  reinil  i noitamitsE doohilekiL  mumixaM  & remsoH(    
 retemarap isamitsegnem tubesret   edoteM   .)0002   ,wohsemeL 𝛽  arac nagned
 nakmumiskamem nad    isrger adaP .utnetret isubirtsid itukignem  surah  atad
illuonreB isubirtsid    itukignem    natamagnep    paites    kitsigol   tapad  aggnihes
id nuf  nakutnet doohilekil  isg - .ayn   akiJ 𝑥𝑖  nad  rotkiderp  lebairav  halada
 ,nednepedni  gnilas  gnay  nopser lebairav  haladaiy 𝑖 � 1,2, . . , 𝑛     isgnuf  akam
ilibaborp nagnasap paites kutnu sat  �𝑥𝑖, 𝑦𝑖� : tukireb iagabes halada  
𝑓(𝑥) � 𝜋(𝑥𝑖)𝑦𝑖(1 � 𝜋�𝑥𝑖�)1−𝑦𝑖,  4.2( ) 
 aggniheS   isgnuf  doohilekiL agnep nagned helorepid gnay   gnay natam
said  nakirebid  nednepedni nakismu P adap 5.2( naamasre ) : tukireb  
𝑙(𝛽) � ∏ 𝑓�𝑥𝑖�𝑛𝑖=1 � ∏ 𝜋(𝑥𝑖)𝑦𝑖(1 � 𝜋�𝑥𝑖�)1−𝑦𝑖𝑛𝑖=1 ,  )5.2(  
 m  kutnu  akaM nakukal ,nakmumiskamem  malad  nakhadume   nl 𝑙(𝛽) 








𝐿(𝛽) � ∑ {𝑦𝑖 nl [𝜋�𝑥𝑖�] � (1 � 𝑦𝑖) nl [1 � 𝜋�𝑥𝑖�]}𝑛𝑖=1 .  )6.2(  
  naklaisnerefednem arac nagned helorepid tapad doohilekiL nl mumiskaM
𝐿(𝛽)  padahret 𝛽 .lon nagned aynnakamaynem nad  
𝐿𝜕 (𝛽)
𝛽𝜕
� 0  
         �
𝜕�∑ � 𝑛𝑙 �
𝑛𝑖
𝑦𝑖
�+𝑦𝑖𝑛𝑖− 𝑛𝑙 [1+𝑒𝑛𝑖]�𝑛𝑖=1 �
𝜕𝛽𝑗
 .          7.2( ) 




� ∑ [𝑦𝑖𝑥0𝑖] �𝑛𝑖=1 ∑ [𝑥0𝑖𝜋�𝑥𝑖�]𝑛𝑖=1   




� ∑ 𝑦𝑖𝑛𝑖=1𝑛𝑖=1   
𝑒𝛽0 � ∑ 𝑦𝑖
1−𝑦𝑖
𝑛
𝑖=1   




𝑖=1 �,           8.2( ) 
 kutnU 𝑗 � 1 kutneb ihunemem naasrep akam ,  : 
𝐿𝜕 (𝛽)
𝜕𝛽1
� ∑ [𝑦𝑖𝑥0𝑖] �𝑛𝑖=1 ∑ [𝑥0𝑖𝜋�𝑥𝑖�]𝑛𝑖=1   




� ∑ 𝑦𝑖𝑛𝑖=1𝑛𝑖=1   
𝑒𝛽0𝑥0𝑖+𝛽1𝑥1𝑖 � ∑ 𝑦𝑖
1−𝑦𝑖
𝑛








,           )9.2(  
 kutnU 𝑗 � 2 kutneb ihunemem naasrep akam ,  : 
𝐿𝜕 (𝛽)
𝜕𝛽2
� ∑ [𝑦𝑖𝑥0𝑖] �𝑛𝑖=1 ∑ [𝑥0𝑖𝜋�𝑥𝑖�]𝑛𝑖=1   





� ∑ 𝑦𝑖𝑛𝑖=1𝑛𝑖=1   
𝑒𝛽0𝑥0𝑖+𝛽1𝑥1𝑖+𝛽2𝑥2𝑖 � ∑ 𝑦𝑖
1−𝑦𝑖
𝑛















,        01.2( ) 
⋮  
 kutnU 𝑗 � 𝑛 kutneb ihunemem naasrep akam ,  : 
𝐿𝜕 (𝛽)
𝜕𝛽𝑛
� ∑ [𝑦𝑖𝑥0𝑖] �𝑛𝑖=1 ∑ [𝑥0𝑖𝜋�𝑥𝑖�]𝑛𝑖=1   





� ∑ 𝑦𝑖𝑛𝑖=1𝑛𝑖=1   
𝑒𝛽0𝑥0𝑖+𝛽1𝑥1𝑖+𝛽2𝑥2𝑖+⋯+𝛽𝑛𝑥 𝑖𝑛 � ∑ 𝑦𝑖
1−𝑦𝑖
𝑛








.         11.2( ) 
)9.2( ,)8.2( naamasreP iraD , nad ,)01.2(  )11.2( b helorepid akam ,  kutne




𝜕�∑ � 𝑛𝑙 �
𝑛𝑖
𝑦𝑖
�+𝑦𝑖 𝑛𝑙 [𝜋�𝑥𝑖�]+�1−𝑦𝑖� 𝑛𝑙 [1−𝜋�𝑥𝑖�]�𝑛𝑖=1 �
𝜕𝛽𝑗
  
   � ∑ �𝑦𝑖𝑥 𝑖𝑗 � � ∑ �𝑥 𝑖𝑗 𝜋�𝑥𝑖��; 𝑗 � 1,2, ⋯ , 𝑘𝑛𝑖=1𝑛𝑖=1 .     21.2( ) 
 ialin naktapadnem kutnU 𝛽  nakmumiskamem gnay 𝐿(𝛽)  nakukalid akam
 padahret isaisnerefid 𝐿(𝛽)  tarays nagned , 𝐿𝜕
𝛽𝜕
� 0  nad 𝜕2𝐿
𝜕2𝛽
� 0  ialiN . 𝛽  tapad
 ialin gnutihgnem tilus tagnas ipatet ,nakutnetid 𝛽  uti anerak helO .launam araces
reti edotem nakanugid  ialin isulos iracnem kutnu retupmok nagned isa 𝛽  isaretI .
 utnabmem kutnu SSPS margorp malad mumu gnilap gnay edotem nakapurem
 irad isamitse nagnutihrep 𝛽. 
4.1.2  retemaraP naijugneP  
eP  neisifeok isnakifingis naijugn 𝛽  utiay helorepid halet gnay ledom irad
 gnay retemarap hakada iuhategnem anug katneres iju nakukalem nagned
 retemarap iuhategnem kutnu udividni iju nad nopser lebairav padahret nakifingis
katneres naijugneP .nopser lebairav padahret nakifingis gnay ajas apa   udividni nad







.A  katnereS ijU  
 uata tapet halet ledom hakapa iuhategnem kutnu nakukalid ini naijugneP
 neisifeok naankamek askiremem kutnu uti niales ,nakifingis
 
𝛽  nahurulesek araces
d  tukireb iagabes sisetopih nagne : 
𝐻0  : ledom padahret nakifingis huragnepreb kadit sabeb lebairav  
𝐻1  :  utas ada laminim nakifingis huragnepreb gnay sabeb lebairav  
 ledom padahret  
akkujnutid ayniju kitsitatS : tukireb )31.2( naamasreP adap n  









�.   )31.2(  
,)31.2( naamasreP adaP  𝑛1  nakatakid gnay natamagnep aynkaynab halada
( seskus 𝑦𝑖),  nakgnades 𝑛0  kadit nakatakid gnay natamagnep aynkaynab halada
( seskus 1 � 𝑦𝑖  irad nahalmujneP .) 𝑛0  nad 𝑛1  tubesid 𝑛  . 𝐻0  akij kalotid 𝐺2 �
𝑋𝑎, 𝑏𝑑2   sabeb tajared nagned 𝑏𝑑 � ∑ 𝑘𝑗 � 1
𝑝
𝑗=1   anamid 𝑘𝑗  aynkaynab halada
tak ek rotkiderp lebairav adap iroge -𝑗. 
.B  laisraP ijU  
gnem kutnu nakukalid ini naijugneP  retemarap isnsakifingis iuhate 𝛽 
 retemarap isnakifingis naijugneP .udividni araces nopser lebairav padahret 𝛽  ini
 iju naknuggnem dlaW  tukireb iagabes sisetopih nagned  : 
𝐻0  : ek lebairav -𝑖 ledom padahret nakifingis huragnepreb kadit  
𝐻1  : ek lebairav -𝑖  padahret nakifingis huragnepreb ledom  











 ,)41.2( naamasreP adaP
 
𝐸𝑆   nad rorre radnats halada ?̂?𝑗  isamitse halada
retemarap   . ( nakalonep airetirK 𝐻0  akij )kalotid |𝑊| � 𝑍𝑎/2  uata 𝑊2 � 𝑋𝑎,12  
.)0002 ,wohsemaL & remsoH(  
5.1.2  ledoM naiauseseK naijugneP  
 uata iauses ledom hakapa ialinem kutnu nakanugid ledom naiausesek ijU
 nad remsoH iju nakanugnem ledom naiausesek maijugnep ,ini iju adaP .kadit
sisetopih nagned wohsemeL  : tukireb iagabes nakanugid gnay  
𝐻0 o lisah aratna naadebrep ada kadit( iauses ledom : lisah nagned isavresb  
       )iskiderp  
𝐻1 uses kadit ledom : bo lisah aratna naadebrep ada( ia    lisah nagned isavres  
 .)iskiderp  
iausesek naijugnep kutnu iju kitsitatS  adap nakkujnutid ledom na
 naamasreP ( .2 : tukireb )51  






𝑘=1 .   )51.2(  
 
 ,)51.2( naamasreP adaP 𝑜𝑘  halada  iapmas utas irad snopser aynkaynab 𝑐𝑘 
anamid  𝑜𝑘 � ∑ 𝑦𝑗
𝑐𝑘
𝑗=1   nagned 𝑐𝑘 ek irogetak adap nopser halada -𝑘  0 utiay  .1 uata
𝜋𝑘 atar halada - ek irogetak adap gnaulep nariskat atar -𝑘  , 𝑛𝑘′   latot halada
ek purg adap natamagnep -𝑘  nakgnades , 𝑔  halada  irogetak isanibmok halmuj
alibapA .katneres ledom malad  ?̂? irad raseb hibel  𝑋𝑎,�𝑔−2�2   kalot naksutupid akam
𝐻0 .)0002 ,wohsemaL & remsoH(   
 
6.1.2  oitaR sddO  
 nakanugid tigol ledom isaterpretnignem malad ,kitsigol iserger adaP  sddo
oitar   irogetak nagned utas irogetak aratna naadebrep nakkujnunem kutnu )RO(







 lebairav x ( 1 irogetak x  lebairav nagned nakgnidnabid )1= x ( 0 irogetak x  akam )0=




.  )61.2(  
 ,)61.2( naamasreP adaP 𝜋(1) � 𝑝𝑥𝑒
�𝛽0+𝛽𝑗�
1+ 𝑝𝑥𝑒 �𝛽0+𝛽𝑗�
  nad 𝜋(0) � 𝑝𝑥𝑒 (𝛽0)
1+ 𝑝𝑥𝑒 (𝛽0)
 anamid  
𝑗 � 1, 2, … , 𝑝. )61.2( naamasreP nakrasadreB   iauses RO ialin naktapadid akam
 naamasreP ( .2 : tukireb )71  
𝑅𝑂 �
�
𝑝𝑥𝑒 �𝛽0 � 𝛽𝑗�
1 � 𝑝𝑥𝑒 �𝛽0 � 𝛽𝑗�
1
1 � 𝑝𝑥𝑒 �𝛽0 � 𝛽𝑗�
� �
𝑝𝑥𝑒 (𝛽0)
1 � 𝑝𝑥𝑒 (𝛽0)
1




𝑝𝑥𝑒 �𝛽0 � 𝛽𝑗�
𝑝𝑥𝑒 (𝛽0)
 
𝑅𝑂 � 𝑝𝑥𝑒 �𝛽0 � 𝛽𝑗 � 𝛽0� 
𝑅𝑂 � 𝑝𝑥𝑒 �𝛽𝑗�.  )71.2(  
 RO ialin utiay kitsigol iserger neisifeok nagned RO aratana nagnubuH
 adap kitsigol iserger neisifeok irad nenopske irad nakutnetid tapad j ,...,2,1= p 
.)0002 ,wohsemaL & remsoH(  
 
7.1.2  isakifisalK natapeteK sisilanA  
7002( itsergA turuneM ),  naruku utas halas  akij halada ledom nakiabek
.laminim gnay isakifisalk halas gnaulep ikilimem   ledom irad iskiderp natapeteK
kid tapad  lebat nakanuggnem nagned iuhate ( isakifisalk natapetek  tcerroc
elbat noitacifissalc isakifisalk natapetek lebaT .)  nakapurem   aud isneukerf lebat












�𝑦� � 0� �𝑦� � 1� 
(y )0 =  𝑎 𝑏 
(y )1 =  𝑐 𝑑 
 
 isakifisalk natapetek iuhatagnem kutnU utihid tapad  nakanuggnem gn
: )81.2( naamasreP  
𝑛𝑎𝑡𝑎𝑝𝑒𝑡𝑒𝐾  𝑖𝑠𝑎𝑘𝑖𝑠𝑎𝑙𝐾 � 𝑎+𝑑
𝑎+𝑏+𝑐+𝑑
.  )81.2(  
2.2   pesnoK steS hguoR  
 kutnu 2891 nuhat adap kalwaP helo ilak amatrep naklanakrepid ini pesnoK
atad sisilanagnem -  irogetak kutneb malad atres naitsapkaditek hunep gnay atad
 .)2891 ,kalwaP( nanupmih iroet natakednep nakanuggnem nagned airetirk uata
esret sisilana lisah ayntujnaleS  malad elur nakutnebmep kutnu nakanugid tub
 ada gnay gnitnep nenopmok aparebeb adA .)KPS( nasutupek libmagnep metsis
 ;itrepes ,ini pesnok adap  tes ,noitaler ytilibinrecsidni ,smetsys noitamrofni
gniretsulc hguor ,snoitamixorppa  haubeS .bsd ,  noitamrofni metsys  𝑆 �
�𝑈, 𝛺, 𝑞𝑉 , 𝑞𝑓 � irad iridret  : 
𝑈 ;gnosok kadit nad lasrevinu nanupmih haubes nakapurem :  
𝛺 ;gnosok kadit nad etubirta nanupmih nakapurem :  
𝛺  = 𝐶 ∪ 𝐷  anamid , 𝐶 tubirta nanupmih nakapurem - ( taraysreb tubirta lanoitidnoc  
 setubirtta  nad ) 𝐷 rem ( nasutupek tubirta nanupmih nakapu etubirtta noisiced ) 
  paites kutnu ;aggnihreb nanupmih nakapurem nanupmih audek nad 𝑞 ∈ 𝛺, 𝑞𝑉  
  niamod iagabes lanekid 𝑞; 
𝑞𝑓   haubes : metsys noitamrofni  𝑞𝑓 : 𝑈 → 𝑞𝑉 . 
,apureb asib tubirta nanupmih adap nemele uata kejbO   ,sesorp ,susak
 ,lebairav ,rotkaf ,motpmis ,apureb asib tubirta nakgnadeS .bsd ,awsisaham ,neisap
 tubirta nad kejbo aratna nagnubuH .bsd ,rutif ,isamrofni haubes irad kitsiretarak







ebaT nasutupeK tubirtA nad isidnokreB tubirtA aratnA nagnubuH 2.2 l  
nednopseR edoK  hakineM ilaK amatreP aisU  nataheseK  satilitreF  
R- 10  gnadeS  tikaS kadiT  anahredeS  
R- 20  aduM  tikaS kadiT  anahredeS  
… … … … 
R- 56  gnadeS  tikaS kadiT  anahredeS  
 
 nugnabmem kutnu nakanugid 2.2 lebaT adap sirab nad molok isamrofnI
elur -  .nasutupek libmagnep tala iagabes nakidajid asib aynrihka adap gnay elur
R adap aynlasiM - R nad 10 -  takiret lebairav adap amas gnay irogetak tapadret ,20
rogetak numan ,”anahredeS“ utiay  .aynsabeb lebairav adap adebreb gnay i
 naklisahgnem kutnu isanimileid naka tubesret atad audek irad utas halas aggniheS
 .)b8102 ,.kkd idnefE( elur  elur nataubmep sesorP tubesret   tare tiakreb tagnas
ad stesbus ,nasiri ,itrepes nanupmih iroet isakilpa nagned  aud nagnubag n
tapad aynpakgneleS .nanupmih   )91.2( naamasreP iulalem tahilid – 42.2( .)  
 naklasiM
 
𝑆 (= 𝑈,𝛺,𝑉𝑞,𝑓𝑞  haubes ) metsys noitamrofni  nanupmih akam ,
 naigab 𝐴  padahret 𝐵 (DNI isaler helo nakutnetid 𝐵  adap ) 𝑈  ayntujnales gnay ,
 iagabes lanekid 𝐵- silutid tapad sitametam araceS .noitaler ytilibinrecsidni  : 
(DNI 𝐵 ({ = ) 𝑥,𝑦)∈𝑈 :2 ∀𝑎∈𝐵,𝑎(𝑥 =) 𝑎(𝑦 ,})   91.2( ) 
 naklasiM 𝑆 � �𝑈, 𝛺, 𝑞𝑉 , 𝑞𝑓 �  nad metsys noitamrofni haubes nakapurem
 naklasim 𝐵  irad itajes tesbus nanupmih nakapurem 𝐴  uata 𝐵⊆𝐴  nad 𝑋  nakapurem
 irad itajes tesbus nanupmih 𝑈  uata 𝑋⊆𝑈  nanupmiH . 𝑋  isamiskorpaid tapad ini
 nanupmih adap ada gnay isamrofni nakanuggnem nagned 𝐵  tubesret isamiskorpA .
 idajnem nakadebid asib 𝐵-  dna rewol 𝐵-  irad reppu 𝑋  tapad isamiskorpa audeK .
ces silutid sitametam ara  : 
𝐵�𝑋� � ��𝑥 ∈ 𝑈|�𝑥�𝐵 ⊆ 𝑋��  ,   02.2( ) 
nad  
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3.2   ataD gniniarT   nad gnitseT  
 atad utiay ,naigab aud idajnem igabid ataD gniniart   atad nad gnitset  ataD .
gniniart   kutnu nakanugid  .sisilana malad ledom kutnebmem  atad nakgnadeS
 gnitset  .kutnebret gnay ledom irad iskiderp natapetek ijugnem kutnu nakanugid
rep nagneD  atad halmuj ,amas kat gnay irogetak atoggna aynkaynab nagnabmit
 gniniart  nad gnitset  gnisam - atad nahurulesek irad %02 nad %08 hilipid gnisam  .
.kkd ,afuZ naitilenep adap aynlasiM   isidnok isakifisalk itilenem gnay ,)7102(
 atad halmuj aggnihes ,atad 001 kaynabes nakanugid gnay ataD .aisenodnI id knab
 gniniart  atad halmuj nad ,atad 08 kaynabes halada )%08(  gnitset  halada )%02(
.atad 02 kaynabes  atad nakanuggnem kutnebret ledom haleteS  gniniart  nakukalid ,
 atad nagned iskiderp gnitset  nagned isadilavid tapad tubesret iskiderp lisaH .




∑ �𝑦𝑖 � 𝑦�𝑖�2𝑛𝑖=1 .  52.2( ) 
 52.2( naamasreP adaP  ,) 𝑛  ,natamagnep aynkaynab halada 𝑦𝑖  atad halada
d ,lautka  na 𝑦�𝑖 .iskiderp atad  
 
4.2  irogetaK ataD pesnoK  
 kadit gnay lebairav haubes irad ialin nakapurem airetirk uata irogetak ataD
 nakutnetid asib aynah aggnihes utnetret ruku tala nakanuggnem rukuid tapad
 gnay atad uti nialeS .tapadnep uata ispesrep iulalem  nagned nagnubuhreb
atak apureb uata naaynatrep dujuwreb kitsiretkarak ,isasirogetak -  gnay atak
 atad nakgnadeS .fitatilauk atad tubesid akgna kutneb maladek nakisamrofsnartid
akgna dujuwreb gnay -  kutneb malad narukugnep lisah nakapurem gnay akgna
besid halmuj fitatitnauk atad nagned tu  )5102 ,.kkd anivseD(  fitatilauk lebairaV .
 lebairaV .fitatilauk ialin naklisahgnem kitsiretkarak ispirksed akitek nakutnetid
trepes irogetak hibel uata aud idajnem nakisakifisalkid tapad fitatilauk  gnay i
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aynirogetaK nad fitatilauK lebairaV 3.2 lebaT  
fitatilauK lebairaV  irogetaK  
nimaleK sineJ  ikaL - naupmereP ,ikaL  
natapadneP  
R tagnaS  ,hadne  ,hadneR iggniT ,hagneneM  tagnaS ,
iggniT  
naajrekeP sineJ  atsawS nawayraK ,atsawsariW ,SNP ,ajrekeb kadiT  
 nakedokid gnires fitatilauk lebairav irogetaK nagned   nakukalem naujut
 utiay ,akgna nagned nakedokid nimalek sineJ .isasiretrupmokret kitsitats sisilana
ikal kutnu 1 akgna -  lebairav paites irogetaK .naupmerep kutnu 2 akgna nad ikal
id fitatilauk agned nakedok  .amas gnay arac n  nakedokid gnay fitatitnauk lebairaV
 nakanuggnem rukuid tapad fitatilauk ataD .fitatilauk lebairav iagabes paggnaid
.oisar nad lavretni ,lanidro ,laimonitlum utiay ,alaks tapme  
 
5.2  aynmulebeS naitileneP naijaK  
em silunep ,ini naitilenep malaD  naijak iagabes lanruj aparebeb libmagn
es naitilenep 4.2 lebaT adaP .aynmuleb   tikaynep tiakret naijak aparebeb nakijasid
 naledomep nad renib kitsigol iserger ,ekorts hguor - .iserger  
 
4.2 lebaT   ,reniB kitsigoL isergeR ,ekortS tikayneP tiakreT naijaK nad  





 ataD nad ledoM
D gnay nakanugi  







ekorts neisap  
ak adaP  gnatnet naksalejid ,ini naij
kaf rot -  nanimod okisereb rotkaf















ekorts neisap  
rotkaf naksalejid ini naijak adaP -
 ihuragnepmem nakifingis gnay rotkaf
 nanimod lebairav nad ekorts naidajek





ekorts neisap  
 ekorts epit naksalejid ini naijak adaP
 neisap adap nanimod okisir rotkaf nad







 neisap nad renib
AIT  
 ledom naksalejid ini naijak adaP
 gnay kiabret renib kitsigol iserger





 neisap nad renib
isnetrepih  
rotkaf naksalejid ini naijak adaP -
 ihuragnepmem nakifingis gnay rotkaf
 lisah atreseb isnetrepih naidajek
 natapetek  nakanuggnem isakifisalk




hguoR -  iserger
 asongaid nad
sidem atad  
 
 asongaid sahabid ,ini naijak adaP
 nakanuggnem iskiderp nad sidem




hguoR -  iserger




 ayngnitnep sahabid ,ini naijak adaP
 kutnu isanimile atad narep
 nalamarep isaruka naktakgninem




hguoR -  iserger
satilitref atad  
 gnay lebairav sahabid ,ini naijak adaP
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 aparebeb tapadret 8 iapmas 1 naijaK irad ,2.2 lebaT nakrasadreB
 2 nad 1 naijaK itrepeS .naitilenep edi iagabes libmaid tapad gnay nasatabretek
rotkaf ianegnem sahabmem gnay -  naidajek nagned nagnubuhreb gnay rotkaf
egnem sahabmem kadit numan ,ekorts tikaynep  atiredid gnay ekorts epit ian
 ,3 naijaK adap sahabid nanimod okisir rotkaf nad ekorts tikaynep epiT .neisap
numan  nad fitpirksed aynah nakanugid gnay edotem   kadit r renib kitsigol iserge  ,
irogetak 2 nagned atad nakapurem ekorts tikaynep epit lahadap edomeP .  nal
 nagned nagnubuhreb gnay 5 nad 4 naijaK adap sahabid renib kitsigol iserger
 ini renib kitsigol iserger naledomeP .)isnetrepih nad AIT susak( natahesek gnadib
 malad ek nakisakilpaid tapad aguj gnay kirogetak atad nakanuggnem stes hguor  .
rger nagnubaggneP  nad ise  stes hguor ( hguor - iserger )  naijaK adap nakukalid halet
 iserger satabret aynah nakanugid gnay iserger naledomep numan ,8 iapmas 6
 kutnu edi haubes lucnum ,8 iapmas 1 naijaK irad aggniheS .adnagreb raenil
 nakgnubaggnem  stes hguor kitsigol iserger nad   nakisakilpagnem nagned renib






III BAB  
NAITILENEP IGOLODOTEM  
id ini III baB adaP  nakukalid gnay rudesorp liated anamiagab naksalej
 nakanuggnem nagned )3.1( naigab adap naitilenep naujut iapacnem kutnu silunep
 ledom hguor - iserger  renib kitsigol a aynpakgneleS . buS adap sahabid nak - 1.3 baB -
6.3  .  
1.3  naitileneP edoteM  
 sineJ ( nagnapal naitilenep halada ini naitilenep hcraeser dleif  inkay )
 .naveler gnay atad naktapadnem anug itiletid gnay kejbo ek gnusgnal natamagnep  
2.3   kinkeT ataD nailaggneP  
 ,ledom isatnemelpmi mulebes nakukalid gnay hakgnal aparebeb adA
itrepes  : 
.a  p : isakoL  id nakukalid ini naitilene  urabnakeP sorB lawA tikaS hamuR
adap  .9102 rebmetpeS  
.b  atad rebmuS  remirp atad halada ini naitilenep adap nakanugid gnay atad :  .  
D  neisap adapek renoisiuk rabeynem arac nagned helorepid remirp ata
 id pani tawar inalajnem hanrep gnay ekorts atirednep  lawA tikaS hamuR
.urabnakeP sorB  
.c  atad nalupmugneP   ievrus kinket nakanuggnem helorepid remirp atad :
 .aracnawaw nad tekgna  
.d  otkaf( tubirtA )r   libmaid gnay tubirta aparebeb ada ini naitilenep adap :
atad -d  ,aisu ,nimalek sinej ,nadab kutneb( neisap liforp itrepes ,aynata
 ,natahesek isnarusa nakilimepek ,haya ukus ,naajrekep sinej ,nakididnep
ok ,isnetrepih( idabirp tikaynep tayawir ,)natapadnep  gnutnaj ,lortsel
 ,ekorts( agraulek tikaynep tayawir ,)sutilim setebaid nad renorok
 nad ukalirep ,)sutilim setebaid nad renorok gnutnaj ,lortselok ,isnetrepih
 sativitka ,lohoklareb namunim ismusnok ,kokorem naasaibek( pudih ayag





.e  nemurtsnI   lanruj aparebeb irad hilipid rotkaf nahilimep kutnu : naitilenep
.aynmulebes naitilenep  
.f  isakilpA  :  nakanugid ini naitilenep malad utiay ,isakilpa nautnab   tfosorciM
lecxE  1 SSPS nad 6. 
3.3  lepmaS nad isalupoP  
 ini naitilenep malad isalupoP  atoK id ekorts tikaynep neisap halada
 .urabnakeP  atad utiay ini naitilenep malad nakanugid gnay ataD remirp   gnay
 tikaS hamuR irad helorepid urabnakeP ,sorB lawA  atad nakapurem tubesret ataD .
adapek renoisiuk rabeynem arac nagned helorepid gnay  ednep neisap  ekorts atir
 id pani tawar inalajnem hanrep gnay tubesret tikas hamur  adap   nalub rebmetpeS  
 ,aisu ,nimalek sinej ,nadab kutneb( neisap liforp itupilem tubesret ataD .9102
 ,natahesek isnarusa nakilimepek ,haya ukus ,naajrekep sinej ,nakididnep
ir ,)natapadnep  nad renorok gnutnaj ,lortselok ,isnetrepih( idabirp tikaynep tayaw
 gnutnaj ,lortselok ,isnetrepih ,ekorts( agraulek tikaynep tayawir ,)sutilim setebaid
 ,kokorem naasaibek( pudih ayag nad ukalirep ,)sutilim setebaid nad renorok
 ,lohoklareb namunim ismusnok  .)pudih naidajek nad ,agarhalo ,kisif sativitka
 kaynabes ini naitilenep malad nakanugid gnay ataD 95  .atad  
4.3  narukugneP nad naitileneP lebairaV  
 adaP  lebairav ini naitilenep takiret  y  halada nakanugid gna tikaynep epit  
neisap helo atiredid gnay ekorts  utiay , b .nagnir nad tare  lebairav nakgnadeS  
aynsabeb   halada  ,nakididnep ,aisu ,nimalek sinej ,nadab kutneb( neisap liforp
 tayawir ,)natapadnep ,natahesek isnarusa nakilimepek ,haya ukus ,naajrekep sinej
 nad renorok gnutnaj ,lortselok ,isnetrepih( idabirp tikaynep  ,)sutilim setebaid
 nad renorok gnutnaj ,lortselok ,isnetrepih ,ekorts( agraulek tikaynep tayawir
 ismusnok ,kokorem naasaibek( pudih ayag nad ukalirep ,)sutilim setebaid
.)pudih naidajek nad ,agarhalo ,kisif sativitka ,lohoklareb namunim  lebairaV -
 lebairav  tekgna nakanuggnem atad nalibmagnep malad nakanugid tubesret  adap






6.3  hguoR ledoM nakutnebmeP - isergeR  reniB kitsigoL  
remirp ataD  repid halet gnay ,helo   naledomep nakukalid ayntujnales
 nakanuggnem nagned hguor - iserger  renib kitsigol hakgnaL . -  gnay hakgnal
id akukal : tukireb iagabes halada n  
: 1 hakgnaL   atad idajnem atad igabmeM gniniart   nad gnitset  kutnebmem kutnu  
sisilana malad ledom  ay buS adap naksalejid gn - 3.2 baB . 
: 2 hakgnaL  isnednepnedni iju nakukaleM  buS adap itrepes - baB  .1.1.2  
: 3 hakgnaL   araces retemarap iju( retemarap isamitse nakukaleM  nad katneres
 laisrap buS itrepes - .)4.1.2 baB  
: 4 hakgnaL  buS adap itrepes renib kitsigol iserger ledom kutnebmeM - baB  
.2.1.2  
: 5 hakgnaL  aleM k  nakanuggnem ledom isaterpretni naku oitaR sddO  itrepes  
buS - .6.1.2 baB  
: 6 hakgnaL  naamasreP nakanuggnem satilibaborp nagnutihrep nakukaleM  
adap )3.2(  buS - .2.1.2 baB  
: 7 hakgnaL  buS adap itrepes ledom naiausesek iju nakukaleM - 5.1.2 baB . 
: 8 hakgnaL   isanimreted neisifeok nad isakifisalk natapetek sisilana nakukaleM
buS adap itrepes - .7.1.2 baB  
: 9 hakgnaL   nakutnebmeP  metsys noisiced  nad isidnok tubirta nakisireb gnay  
sutupek tubirta epes na .nakijasid halet gnay itr  
: 01 hakgnaL   nakrasadreb atad nakkopmolegneM tubirta nad isidnok tubirta  
kukalid ini pahat adaP .nasutupek gnay atad ratna nagnidnabrep na  
.nasutupek tubirta nad isidnok tubirta adebreb  
: 11 hakgnaL  atad iskuderem uata isanimilegneM  .lebairav nupuam  
: 21 hakgnaL   ledom nakutnebmeP hguor - tsigol iserger hakgnaL itrepes renib ki  
2 .8 hakgnaL iapmas  
: 31 hakgnaL   atad nakanuggnem iskiderp nakukaleM  gniniart  nad .gnitset  





V BAB  
NARAS NAD NALUPMISEK  
 
1.5  nalupmiseK  
 adaP VI baB id nasahabmep  ,  ledom helorepid  rudesop aud nagnubaggnep
 iserger utiay adebreb gnay  renib kitsigol  nad stes hguor .  nagnubaggneP  tubesret
 kutnu nakisatnemelpmiid ekorts tikaynep epit atad  nad lisah aparebeb adA .
 ledom nakutnebmep irad libmaid asib gnay taafnam hguor - iserger   renib kitsigol
:aynaratnaid tubesret  
.a   isanimile mulebes naledomeP  stes hguor  nakanuggnem nakukalid
 rudesorp  utiay ,lebairav 22 nakanuggnem renib kitsigol iserger  kutneb
nadab  (
 
𝑥1) nimalek sinej ,  (𝑥2) aisu ,  (𝑥3) nakididnep ,  (𝑥4) naajrekep sinej ,  
(𝑥5) haya ukus ,  (𝑥6) natahesek isnarusa nakilimepek ,  (𝑥7) natapadnep ,  
(𝑥8)  tayawir , lortselok   idabirp (𝑥9), p isnetrepih tayawir  idabir (𝑥 01 )  ,
idabirp renorok gnutnaj tayawir  (𝑥 11 ),  idabirp sutilim setebaid tayawir
(𝑥 21 ),  agraulek ekorts tayawir (𝑥 31 ),  agraulek lortselok tayawir (𝑥 41 ), 
agraulek isnetrepih tayawir  (𝑥 51 ) agraulek renorok gnutnaj tayawir ,  (𝑥 61 )  ,
aulek sutilim setebaid tayawir agr  (𝑥 71 ),  naasaibek kokorem  (𝑥 81 )  ,
lohoklareb namunim ismusnok  (𝑥 91 ) kisif sativitka ,  (𝑥 02 ) agarhalo ,  (𝑥 12 ), 
 pudih naidajek nad (𝑥 22 )  laH .nakifingis gnay lebairav ada kadit ,numaN .
 kutnu tilus aggnihes sabeb lebairav halmuj aynkaynab nakbabesid ini
 isanimile nakukalid ulrep aggniheS .isanimile mulebes ledom kutnebmem
 nakanuggnem lebairav padahret .stes hguor  
.b  isanimile nakukalid haleteS   nakanuggnem lebairav stes hguor  6 tapadret ,
 naknahatrepid gnay lebairav  utiay  aisu (𝑥1)  sinej ,  naajrekep (𝑥2)  ,  ukus
 haya (𝑥3)  ,  natapadnep (𝑥4)  ,  idabirp isnetrepih tayawir (𝑥5)  ,  nad  naasaibek
 kokorem (𝑥6)  .  nakukaliD agit   nagned ledom( I ledoM utiay ,naledomep
 asib gnay lebairav nagned ledom( II ledoM ,)nagnubag lebairav
 asib kadit gnay lebairav nagned ledom( III ledoM nad ,)isakifidomid




R ialin - erauqS  nad   atad isaruka gnitset   atad ESM atres ,iggnitret  gnitset
 atad isaruka nad isakifisalk natapetek ,uti nialeS .hadneret  gniniart  adap
 atad ESM atres ,%27,87 nad %7,87 utiay ,iggnit pukuc I ledoM  gniniart
12,0 utiay ,hadner pukuc gnay  .% trepih tayawir lebairaV  idabirp isne
 nakifingis araces huragnepreb adap   lisah nagned iauses ini lah ,I ledoM
 .)6102( .kkd ,inahG naitilenep irad  tikaynep epit naledomep ,aggniheS
 nakanuggnem ekorts hguor -  renib kitsigol iserger  neisap susak iduts adap
 urabnakeP sorB lawA tikaS hamuR ekorts  iagabes halada kiabret gnay
: tukireb  
 
𝑔(𝑥) � � 7, 56 � 0, 69 𝑎𝑖𝑠𝑢 � 0, 43 𝑗. 𝑛𝑎𝑎𝑗𝑟𝑒𝑘𝑒𝑝 � 0, 62 𝑠. 𝑎𝑦𝑎 ℎ 
    � 0, 24 𝑛𝑎𝑡𝑎𝑝𝑎𝑑𝑛𝑒𝑝 � 1, 90 ℎ 𝑖𝑠𝑛𝑒𝑡𝑟𝑒𝑝𝑖 .𝑝 � 0, 53 𝑘𝑜𝑘𝑜𝑟𝑒𝑚 . 
 
2.5  naraS  
 sahabid halet ini naitilenep malaD  ledom agit hguor -  renib kitsigol iserger
 lebairav nakrasadreb gnaroeses ekorts tikaynep epit iskiderpmem tapad gnay  gnay
hilipid halet  .  tikides hisam ini naitilenep malad nakanugid gnay atad ,numaN
rp atad nakapurem anerak helorepid gnay remi  araces   ,aggniheS .gnusgnal





AKATSUP RATFAD  
 .A ,itsergA ” sisylanA ataD lacirogetaC ”  . 2 dn  de  . adanaC : dna yeliW nhoJ  ,snoS  
.cnI  7002 . 
 
.M ,natiajnaP nad ,.T ,iniarggnA   naaidesreP kutnU teshguoR edoteM napareneP“
tabO - nadeM kilaM madA ijaH PUSR iD natabO  .”  retupmoK tesiR lanruJ
)MOKIRUJ( . 5 .loV , 2 .oN 581 .lah , -  .291 .8102  
 
apirA ,anivseD “ .kkd ,in kitsitatS ratnagneP ”  . amatreP isidE . urabnakeP   VC :
alameK hadnI ailuM .5102 .  
 
 ,irtsaS nad ,.Y ,atirfaS ,.A.C ,ataniD “ .S  ekortS epiT nad okisiR rotkaF narabmaG
 netapubaK DUSR malaD tikayneP naigaB id panI tawaR neisaP adap
 0102 iraunaJ 1 edoireP nataleS koloS - 2102 inuJ 13  .”  nataheseK lanruJ
saladnA 75 .lah ,2.oN ,2.loV . - .16  .3102  
 
 .uaiR isnivorP nataheseK saniD “ liforP  7102 uaiR isnivorP nataheseK ”  .
.uaiR isnivorP nataheseK saniD : urabnakeP  .6102  
 
.M.M ,sireD ,.A.N ,nidusmaS ,.R ,idnefE   noitciderp sisongaid lacideM :erpideM“
hguor gnisu -  .”noitamixorppa noisserger  hgiH no gnideecorP MCA
 dna gnitupmoC ,noitalipmoC snoitacinummoC 53 .laH . -  .93 .8102  
 
 ,R ,idnefE “ .G.Y ,gniT ,.M.M ,sireD ,.A.N ,nidusmaS  metsyS sisongaiD ulF
sehcaorppA teS hguoR dna xednI draccaJ gnisU  :scisyhP fo lanruoJ .”
 .seireS ecnerefnoC  ,4001 .loV  ecnerefnoc  .1 .a8102  
 
 ,.A ,hamhaR ,.R ,idnefE  .hadiysaR ,.C.C ,ijuzraM ,.W.Y ,yvleZ ,.S ,asinnuriahK
 edoteM nakanuggneM satilitreF ledoM“ hguoR -  .”isergeR  gnidisorP
IKITNS( irtsudnI nad isakinumoK ,isamrofnI igolonkeT lanoisaN ranimeS -
)01 856 .lah , -  .566 .b8102  
 
nA“ .B .H ,otorbotoN nad ,.R .A ,halihdaF  adaP reniB kitsigoL isergeR sisila
 omoteoS .rD USR id )AIT( kcattA cimehcsI tneisnarT naidajeK
.”ayabaruS  nakududnepeK nad akirtemoiB lanruJ  . 2 .oN ,5 .loV .lah ,  751 –
561 . .6102  
 
.amileD ,.K.L ,ajdrahiM ,.L ,inahG   id ekorts atirednep nanimod okisir rotkaF“
 .”aisenodnI nataheseK naitileneP niteluB 94 .lah ,1.oN ,44 .loV . - .85  .6102  
 
 .onotraH nad  D .amatraH anA“ d IBBI KIMTS nesoD ajreniK sisil  nagne
 nakanuggneM teS hguoR edoteM  .”  isamrofnI igolonkeT lanoisaN lanruJ





 .S ,wohsemeL nad W .D ,remsoH “ ”noissergeR citsigoL deilppA  :adanaC .de dn2 .
dna yeliW nhoJ  .cnI,snoS  .0002  
 
 nakayaleK nakutneneM kutnU teS hguoR edoteM isatnemelpmI“ .M ,siramaJ
 .”hadabI hamuR satilisaF habiH anaD nautnaB  gnebloP ketvonI lanruJ - 
 ireS akitamrofnI . 2 .oN ,2 .loV 161 .lah , -  .271 .7102  
 
 .aisenodnI kilbupeR nataheseK nairetnemeK “  amatU lisaH  8102 sadseksiR ”  .
 atrakaJ  : nataheseK nagnabmegneP nad naitileneP nadaB .8102 .  
 
 .P .S ,itawayitsirK “ yneP nagned nagnubuhreB gnay okisiR rotkaF sisilanA  tika
gnarameS muratiC asaliW itnaP tikaS hamuR id ekortS ”  .  nasusuhkeK
hadeB lakideM natawarepeK  . natawarepeK umlI satlukaF  satisrevinU .
.kopeD .aisenodnI  .8002  
 
“ .S.S ,artapahaM ,ramukeerS ,.S ,artapahaM  A :gnitekram ni noitceles etubirttA
caorppa teshguor h  .” tceriDecneicS lanruJ 61 .lah ,22.loV . -  .42 .0102  
 
 kutnU reniB kitsigoL isergeR sisilanA“ .T .I ,imatU nad ,siaR ,ansiM
 iD kokoreM naasaibeK nakrasadreB isnetrepiH atiredneP isakifisalkgneM
iloT odipokoM USR -  .”iloT ygolonhceT dna ecneicS fo lanruoJ  . loV   ,7
143 .lah ,3.oN - 843  . .8102  
 
.Z ,kalwaP  “ steS hguoR  .”  noitamrofnI dna retupmoC fo lanruoJ lanoitanretnI
 .secneicS 143.pp ,11.loV - .2891 .553  
 
 .yjawabA .H .J nad ,sireD .M .M ,nawareH .T “  gnitceles rof hcaorppa tes hguor A
etubirtta gniretsulc ”  . egdelwonK - smetsyS desaB 022 ,32 . - .132  .0102  
 
 naidajeK nagned nagnubuhreB gnay rotkaF sisilanA“ .M ,hollufeaS nad hanuyaW
d ekortS uyamardnI DUSR i  .” aisenodnI natawarepeK nakididneP lanruJ  .
56 .lah ,2 .oN 2 .loV - .67  .6102  
 
 ,.S ,ohorgguN ,.F ,afuZ kuruhinamiS “ .M , reP nab  nad nanimirksiD sisilanA nagnid
 sisilanA isakifisalK iskiderP malad lanidrO kitsigoL isergeR   isidnoK






.5  :aisU  
.a  52 - nuhat 43     54 .c - nuhat 45  
.b  53 - nuhat 44     55 .d - nuhat 46  
 
.6  :nakididneP  
.a  halokeS kadiT     PMS tamaT .d  
.b  DS tamaT kadiT     AMS tamaT .e  
.c  DS tamaT      iggniT naurugreP .f  
 
.7  :naajrekeP sineJ  
.a  ajrekeB kadiT      .e inateP /inaT huruB  
.b  fitka IRLOP/INT/SNP    kirbaP huruB .f  
.c  atsawS nawayraK     niaL .g - ..…… nial  
.d  atsawsariW  
 
.8  :hayA ukuS  
.a  uyaleM      gnaniM .c  
.b  awaJ      nial ukuS .d  
 
.9  ?nataheseK isnarusA ikilimem hakapA  
.a  aY       kadiT .b  
 
.01  :nalub rep natapadneP  
.a  ,000.057 .pR < - 
.b  pR ,000.057 . - ,000.005.1 .pR < iapmas - 
.c  ,000.005.1 .pR - ,000.000.3 .pR < iapmas - 
.d  ,000.000.3 .pR - ,000.005.4 .pR < iapmas - 
.e  ,000.005.4 .pR ≥ - 
 
.B  tikayneP tayawiR  
naaynatrep nabawaj halireB -  tapadnep nagned iauses tukireb naaynatrep
 adnat irebmem arac nagned ,adnA !aidesret gnay molok adap )X( gnalis  
oN  naaynatreP  
adA   kadiT
)3( adA  
 kadiT
uhaT  )4(  ortnoK
)1( l  
 kadiT
)2( lortnoK  
  )iridnes irid( imalaid hanrep gnay tikayneP tayawiR  
1 ekortS          
2 loretseloK          
3 )iggniT haraD nanakeT( isnetrepiH          
4 renoroK gnutnaJ          




   agrauleK atoggnA tikayneP tayawiR  
1 agrauleK ekortS tayawiR          
2 agrauleK loretseloK tayawiR          
3 agrauleK isnetrepiH tayawiR          
4 agrauleK gnutnaJ tayawiR          
5 
 sutileM setebaiD tayawiR
 gnicnek/harad alug( agrauleK
)sinam          
 
.C  pudiH ayaG nad ukalireP  
naaynatrep adap )X( gnalis adnat halireB -  iauses ini hawab id naaynatrep
!adnA naadaek  
.1  ?kokorem naasaibek iaynupmem hakapA  
.a  kokorem hanrep kadiT  
.b  kokorem hanreP   anekret mulebes nuhat 1 irad gnaruk itnehreb(
)ekorts nagnares  
.c  1 kokoreM - rihkaret nuhat 5 malad irah/gnatab 41  
.d  41 kokoreM - rihkaret nuhat 5 malad irah/gnatab 42  
.e   kokoreM rihkaret nuhat 5 malad irah/gnatab 52 ≥  
 
.2  amunim ismusnokgnem naasaibek iaynupmem hakapA ?lohoklareb n  
.a  aY        .b kadiT  
 
.3   ,nubekreb :itrepes ,kisif sativitka nakukalem adnA gnires aparebeS
?lld ,icucnem ,kasamem  
.a  gnaruK      pukuC .b  
 
.4  ?uggnim 1 malad agarhaloreb adnA gnires aparebeS  
.a  gnaruK      pukuC .b  
 
.5  gnitnep pudih naidajek /nahaburep hakadA   napudihek malad idajret gnay
 itnag ,gnaroeses naitamek ,hamur hadnip :itrepes( ?rihkaret nuhat 1 malad
)lld ,naajrekep  
.a  adA      adA kadiT .b  
 
?apa itrepes nahaburep ,ada akiJ  
.a   gnau namajniP  
.b  .aggnatet nagned narakgnetrep ,naajrekep hadnip ,hamur hadniP  
.c  tnaG .taked nawak naitamek ,iseforp i  
.d   askap nahakinrep ,raseb naigurek ,tareb aredic uata tikas atiredneM
.imonoke halasam nad  
.e  .kana naitamek ,naiarecrep ,pudih nagnasap naitameK  




B NARIPMAL  
 
  nednopseR liforP  
 iriD tikayneP tayawiR
iridneS  
 atoggnA tikayneP tayawiR
agrauleK  pudiH ayaG nad ukalireP    
RK   
 
𝑥1  𝑥2  𝑥3 𝑥4   𝑥5  𝑥6 𝑥7   𝑥8  𝑥9  𝑥 01  𝑥 11    𝑥 21   𝑥 31   𝑥 41   𝑥 51   𝑥 61   𝑥 71   𝑥 81   𝑥 91   𝑥 02  𝑥 12    𝑥 22  𝑦  
1Q  3 1 3 2 5 4 2 1 1 3 1 1 1 1 1 1 1 2 1 2 2 1 2 
2Q  3 2 3 5 1 1 2 1 2 2 1 1 1 1 1 1 1 1 1 2 2 1 1 
3Q  2 1 4 1 5 4 2 1 1 2 1 1 2 2 2 1 1 3 1 2 2 1 2 
4Q  3 1 3 5 4 1 2 2 1 2 1 1 1 1 1 1 1 2 1 2 2 1 1 
6Q  2 1 4 1 3 4 2 3 2 2 1 2 2 1 1 1 2 4 1 1 1 1 2 
7Q  2 1 3 6 5 2 2 3 1 3 1 1 1 1 1 3 1 5 1 1 2 1 2 
8Q  4 2 3 4 5 3 2 3 1 3 3 1 1 1 1 3 3 1 1 1 1 1 2 
9Q  3 1 4 4 5 1 2 3 1 3 3 1 3 1 1 3 3 3 1 2 2 1 2 
01Q  3 2 4 5 4 3 1 3 1 3 3 1 1 1 1 1 1 1 1 2 2 1 2 
11Q  2 2 2 5 4 3 2 4 1 1 1 1 1 1 1 1 1 1 1 2 2 1 1 
21Q  1 2 4 4 4 1 2 2 1 3 1 1 1 1 1 1 1 1 1 2 2 1 1 
31Q  2 2 4 4 4 3 2 3 1 3 1 1 1 1 1 3 1 1 1 1 1 1 2 
41Q  2 1 4 6 2 1 2 4 1 3 1 1 1 1 1 1 3 3 1 1 1 1 2 
51Q  2 2 4 5 5 1 2 3 1 3 1 1 3 1 1 1 1 1 1 2 1 1 2 
61Q  2 1 4 5 2 3 2 4 1 3 3 1 3 1 1 1 1 2 1 1 1 1 1 
71Q  4 2 4 5 2 1 2 3 1 3 1 1 1 1 1 1 1 4 1 1 1 1 2 
81Q  3 1 4 5 2 1 2 3 1 3 3 1 1 1 1 1 1 3 1 2 2 1 2 
91Q  3 1 4 5 2 1 2 3 1 3 3 1 1 1 1 1 1 3 1 2 2 1 2 




12Q  3 1 4 5 4 4 2 3 1 3 3 1 1 1 1 1 1 5 1 1 1 1 2 
22Q  2 2 4 4 5 1 2 3 1 1 1 1 1 1 1 1 1 1 1 2 2 1 1 
32Q  2 1 4 5 2 4 1 3 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 
42Q  3 1 1 6 2 3 2 4 1 1 1 1 1 1 1 3 3 1 1 2 2 1 1 
52Q  2 2 4 6 2 3 2 4 1 3 1 1 3 1 1 1 1 1 1 1 1 1 2 
62Q  3 1 4 5 2 1 2 3 1 3 3 1 1 1 1 1 1 4 1 1 1 1 2 
72Q  2 2 4 4 5 2 2 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
82Q  2 1 4 5 4 2 2 3 1 3 3 1 1 1 1 1 1 1 1 2 2 1 2 
92Q  3 1 2 6 2 4 2 4 1 3 1 1 1 1 1 1 1 3 1 1 1 1 1 
03Q  3 1 3 6 4 4 2 3 1 1 1 1 1 1 1 1 1 3 1 2 2 1 1 
13Q  2 1 5 5 4 2 2 3 1 3 3 1 1 1 1 1 1 2 1 2 2 1 1 
23Q  2 1 4 5 4 4 2 3 1 3 1 1 3 1 1 3 3 5 1 1 1 1 2 
33Q  1 2 3 6 4 1 2 3 1 3 1 1 3 1 1 1 3 1 1 2 2 1 2 
43Q  2 2 4 6 2 1 2 4 1 1 1 1 3 1 1 1 1 1 1 1 1 1 2 
53Q  2 2 3 4 5 4 2 3 1 3 1 1 3 1 1 1 3 1 1 2 2 1 2 
63Q  2 1 4 6 4 2 2 3 1 3 1 1 3 1 1 1 1 3 1 2 2 1 2 
73Q  2 1 4 5 2 1 2 4 1 3 1 1 1 1 1 1 1 2 1 1 1 1 2 
83Q  4 2 3 5 4 3 2 3 1 3 1 1 1 1 1 3 1 2 1 1 1 1 2 
93Q  2 2 3 6 4 1 2 5 1 3 1 1 3 1 1 1 3 1 1 2 2 1 2 
04Q  2 2 4 6 2 1 2 3 1 1 1 1 3 1 1 1 1 1 1 1 1 1 2 
14Q  1 2 3 6 4 1 2 3 1 3 1 1 3 1 1 1 3 1 1 2 2 1 2 
24Q  2 2 4 6 2 1 2 4 1 1 1 1 3 1 1 1 1 1 1 1 1 1 2 
34Q  2 2 3 4 5 4 2 3 1 3 1 1 3 1 1 1 3 1 1 2 2 1 2 
44Q  2 1 4 6 4 2 2 3 1 3 1 1 3 1 1 1 1 3 1 2 2 1 2 




64Q  4 2 3 5 4 3 2 3 1 3 1 1 1 1 1 3 1 2 1 1 1 1 2 
74Q  2 1 1 6 3 2 2 5 2 2 2 2 2 2 2 2 2 3 1 2 2 1 1 
84Q  2 1 1 5 3 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 1 1 
05Q  4 1 3 5 1 1 2 2 2 2 1 1 1 2 2 3 2 1 1 2 2 1 1 
15Q  4 2 4 3 7 2 2 1 1 3 1 1 1 1 3 1 3 1 1 2 1 1 1 
25Q  4 1 3 5 4 4 1 2 1 2 1 1 2 1 2 1 1 3 1 2 2 1 1 
35Q  4 2 3 3 1 1 2 2 2 2 1 1 1 2 2 3 2 1 1 2 1 1 1 
55Q  2 1 4 3 1 3 2 2 3 3 1 1 3 3 3 1 1 2 1 2 1 2 2 
65Q  2 1 3 4 4 3 2 3 3 3 3 3 2 2 2 1 1 1 1 1 1 2 2 
75Q  3 1 4 6 2 1 2 5 1 3 3 1 1 1 3 2 1 3 1 1 1 2 2 
85Q  2 2 3 6 2 1 2 3 3 3 1 3 1 1 3 1 1 1 1 1 2 2 2 
95Q  2 1 3 4 4 3 2 3 1 2 1 1 1 1 1 1 1 2 1 2 2 2 1 
06Q  2 2 3 6 2 1 2 3 3 3 1 3 1 1 3 1 1 1 1 1 2 2 2 
16Q  2 1 4 4 4 1 2 2 1 1 1 1 1 1 1 1 1 3 1 2 1 2 1 




𝑦   : ekortS epiT  
𝑥1   : nadaB kutneB  
𝑥2   : nimaleK sineJ  
𝑥3   : aisU  
𝑥4  nakididneP :  





𝑥6   : hayA ukuS  
𝑥7   : nataheseK isnarusA nakilimepeK  
𝑥8   natapadneP :  
𝑥9   idabirP lortseloK tayawiR :  
𝑥 01  isnetrepiH tayawiR : idabirP  
𝑥 11 idabirP renoroK gnutnaJ tayawiR :  
𝑥 21 idabirP sutiliM setebaiD tayawiR :  
𝑥 31 agrauleK ekortS tayawiR :  
𝑥 41 agrauleK lortseloK tayawiR :  
𝑥 51 agrauleK isnetrepiH tayawiR :  
𝑥 61 agrauleK renoroK gnutnaJ tayawiR :  
𝑥 71 uleK sutiliM setebaiD tayawiR : agra  
𝑥 81 kokoreM naasaibeK :  
𝑥 91 lohoklareB namuniM ismusnoK :  
𝑥 02 kisiF sativitkA :  
𝑥 12 agarhalO :  




C NARIPMAL  
: neisaP liforP fitpirkseD  
  
nadaB kutneB  
latoT  




halmuJ  1 01  5 4 02  
esatnesreP  %7.1  %9.61  %5.8  %8.6  %9.33  
tareB  
halmuJ  2 42  9 4 93  
esatnesreP  %4.3  %7.04  %3.51  %8.6  %1.66  
latoT  
halmuJ  3 43  41  8 95  
esatnesreP  %1.5  %6.75  %7.32  %6.31  %0.001  
 
  
nimaleK sineJ  
latoT  ikaL -
ikal  naupmereP  
 epiT
ekortS  
nagniR  halmuJ  31  7 02  esatnesreP  %0.22  %9.11  %9.33  
tareB  halmuJ  91  02  93  esatnesreP  %2.23  %9.33  %1.66  




latoT   kadiT
halokeS  
 kadiT












halmuJ  0 0 2 5 9 4 02  
reP -
esatnes  %0.  %0.  %4.3  %5.8  %3.51  %8.6  %9.33  
tareB  
halmuJ  2 1 1 6 41  51  93  
reP -
esatnes  %4.3  %7.1  %7.1  %2.01  %7.32  %4.52  %1.66  
latoT  
halmuJ  2 1 3 11  32  91  95  
reP -















naajrekeP sineJ  











halmuJ  3 4 2 8 2 1 02  
esatnesreP  %1.5  %8.6  %4.3  %6.31  %4.3  %7.1  %9.33  
tareB  
halmuJ  2 51  1 31  8 0 93  
esatnesreP  %4.3  %4.52  %7.1  %0.22  %6.31  %0.  %1.66  
latoT  
halmuJ  5 91  3 12  01  1 95  
esatnesreP  %5.8  %2.23  %1.5  %6.53  %9.61  %7.1  %0.001  
 
  hayA ukuS  latoT  uyaleM  awaJ  gnaniM  niaL ukuS  
 epiT
ekortS  
nagniR  halmuJ  7 5 4 4 02  esatnesreP  %9.11  %5.8  %8.6  %8.6  %9.33  
tareB  halmuJ  91  5 8 7 93  esatnesreP  %2.23  %5.8  %6.31  %9.11  %1.66  




seksA  latoT  




halmuJ  2 81  02  
esatnesreP  %4.3  %5.03  %9.33  
tareB  
halmuJ  1 83  93  
esatnesreP  %7.1  %4.46  %1.66  
latoT  
halmuJ  3 65  95  





latoT   tagnaS






halmuJ  2 7 6 4 1 02  
reP -
esatnes  %4.3  %9.11  %2.01  %8.6  %7.1  %9.33  
tareB  
halmuJ  3 1 62  7 2 93  
reP -
esatnes  %1.5  %7.1  %1.44  %9.11  %4.3  %1.66  
latoT  
halmuJ  5 8 23  11  3 95  
reP -





: idabirP tikayneP tayawiR fitpirkseD  
  
idabirP lortseloK tayawiR  
latoT   kadiT






halmuJ  51  5 0 02  
esatnesreP  %4.52  %5.8  %0.  %9.33  
tareB  
halmuJ  43  1 4 93  
esatnesreP  %6.75  %7.1  %8.6  %1.66  
latoT  
halmuJ  94  6 4 95  
esatnesreP  %1.38  %2.01  %8.6  %0.001  
 
  
.P renoroK gnutnaJ tayawiR  








nagniR  halmuJ  61  2 2 02  esatnesreP  %1.72  %4.3  %4.3  %9.33  
tareB  halmuJ  82  0 11  93  esatnesreP  %5.74  %0.  %6.81  %1.66  
latoT  halmuJ  44  2 31  95  esatnesreP  %6.47  %4.3  %0.22  %0.001  
 
  
 setebaiD tayawiR .P sutiliM  









halmuJ  81  2 0 02  
esatnesreP  %5.03  %4.3  %0.  %9.33  
tareB  
halmuJ  53  1 3 93  
esatnesreP  %3.95  %7.1  %1.5  %1.66  
latoT  
halmuJ  35  3 3 95  
esatnesreP  %8.98  %1.5  %1.5  %0.001  
 
: agrauleK tikayneP tayawiR fitpirkseD  
  
agrauleK lortseloK tayawiR  









halmuJ  61  4 0 02  
esatnesreP  %1.72  %8.6  %0.  %9.33  
tareB  
halmuJ  63  2 1 93  
esatnesreP  %0.16  %4.3  %7.1  %1.66  
latoT  
halmuJ  25  6 1 95  








agrauleK isnetrepiH tayawiR  









halmuJ  41  5 1 02  
esatnesreP  %7.32  %5.8  %7.1  %9.33  
tareB  
halmuJ  23  2 5 93  
esatnesreP  %2.45  %4.3  %5.8  %1.66  
latoT  
halmuJ  64  7 6 95  
esatnesreP  %0.87  %9.11  %2.01  %0.001  
 
  
.K renoroK gnutnaJ tayawiR  









halmuJ  51  2 3 02  
esatnesreP  %4.52  %4.3  %1.5  %9.33  
tareB  
halmuJ  03  1 8 93  
esatnesreP  %8.05  %7.1  %6.31  %1.66  
latoT  
halmuJ  54  3 11  95  
esatnesreP  %3.67  %1.5  %6.81  %0.001  
 
  
.K sutiliM setebaiD tayawiR  








nagniR  halmuJ  41  4 2 02  esatnesreP  %7.32  %8.6  %4.3  %9.33  
tareB  halmuJ  92  1 9 93  esatnesreP  %2.94  %7.1  %3.51  %1.66  
latoT  halmuJ  34  5 11  95  esatnesreP  %9.27  %5.8  %6.81  %0.001  
 
: pudiH ayaG nad ukalirP fitpirkseD  
 
 ismusnoK





halmuJ  02  02  
esatnesreP  %4.02  %4.02  
tareB  
halmuJ  93  93  
esatnesreP  %6.97  %6.97  
latoT  
halmuJ  95  95  









kisiF sativitkA  latoT  gnaruK  pukuC  
 epiT
ekortS  
nagniR  halmuJ  4 61  02  esatnesreP  %8.6  %1.72  %9.33  
tareB  halmuJ  22  71  93  esatnesreP  %3.73  %8.82  %1.66  









halmuJ  7 31  02  
esatnesreP  %9.11  %0.22  %9.33  
tareB  
halmuJ  12  81  93  
esatnesreP  %6.53  %5.03  %1.66  
latoT  
halmuJ  82  13  95  
esatnesreP  %5.74  %5.25  %0.001  
 
  
pudiH naidajeK  
latoT   kadiT




halmuJ  81  2 02  
esatnesreP  %5.03  %4.3  %9.33  
tareB  
halmuJ  33  6 93  
esatnesreP  %9.55  %2.01  %1.66  
latoT  
halmuJ  15  8 95  





D NARIPMAL  
hubuT kutneB nad ekortS epiT  
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  381.2 a 3 535.  
oitaR doohilekiL  392.3  3 943.  
raeniL - yb - noitaicossA raeniL  643.  1 755.  
sesaC dilaV fo N  74    
 muminim ehT .5 naht ssel tnuoc detcepxe evah )%5,26( sllec 5 .a
.98, si tnuoc detcepxe  
 
nimaleK sineJ nad ekortS epiT  
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
2( .giS tcaxE -
)dedis  
1( .giS tcaxE -
)dedis  
 nosraeP ihC - erauqS  689. a 1 123.    
noitcerroC ytiunitnoC b 354.  1 105.    
oitaR doohilekiL  899.  1 813.    
tseT tcaxE s'rehsiF     853.  152.  
raeniL - yb - noitaicossA raeniL  569.  1 623.    
sesaC dilaV fo N b 74      
 ehT .5 naht ssel tnuoc detcepxe evah )%0,( sllec 0 .a .55,6 si tnuoc detcepxe muminim  
elbat 2x2 a rof ylno detupmoC .b      
 
aisU nad ekortS epiT  
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  823.61 a 4 300.  
oitaR doohilekiL  929.61  4 200.  
raeniL - yb - noitaicossA raeniL  874.7  1 600.  
 N sesaC dilaV fo  74    





nakididneP nad ekortS epiT  
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  539.1 a 4 847.  
oitaR doohilekiL  377.2  4 695.  
raeniL - yb -  raeniL noitaicossA  952.  1 116.  
sesaC dilaV fo N  74    
 muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,06( sllec 6 .a
.03, si tnuoc detcepxe  
 
naajrekeP sineJ nad ekortS epiT  
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  349.4 a 4 392.  
oitaR doohilekiL  238.4  4 503.  
raeniL - yb - noitaicossA raeniL  874.  1 094.  
sesaC dilaV fo N  74    
 muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,06( sllec 6 .a
.03, si tnuoc detcepxe  
 
hayA ukuS nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
 .giS .pmysA 2( -
)dedis  
ihC nosraeP - erauqS  276.1 a 3 346.  
oitaR doohilekiL  456.1  3 746.  
raeniL - yb - noitaicossA raeniL  092.  1 095.  
sesaC dilaV fo N  74    
 muminim ehT .5 naht ssel tnuoc detcepxe evah )%5,73( sllec 3 .a







 nad ekortS epiT nataheseK isnarusA nakilimepeK   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
2( .giS tcaxE -
)dedis  
1( .giS tcaxE -
)dedis  
ihC nosraeP - erauqS  804. a 1 325.    
noitcerroC ytiunitnoC b 000.  1 000.1    
oitaR doohilekiL  473.  1 145.    
tseT tcaxE s'rehsiF     215.  215.  
raeniL - yb - noitaicossA raeniL  993.  1 725.    
sesaC dilaV fo N b 74      
.06, si tnuoc detcepxe muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,05( sllec 2 .a  
elbat 2x2 a rof ylno detupmoC .b      
 
natapadneP nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  316.9 a 4 740.  
oitaR doohilekiL  269.9  4 140.  
raeniL - yb - noitaicossA raeniL  780.  1 867.  
sesaC dilaV fo N  74    
 muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,07( sllec 7 .a
.06, si tnuoc detcepxe  
 
epiT  idabirP lortseloK tayawiR nad ekortS   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
2( .giS tcaxE -
)dedis  
1( .giS tcaxE -
)dedis  
ihC nosraeP - erauqS  372.4 a 1 930.    
noitcerroC ytiunitnoC b 732.2  1 531.    
oitaR doohilekiL  058.3  1 050.    
 tcaxE s'rehsiF tseT     370.  370.  
raeniL - yb - noitaicossA raeniL  281.4  1 140.    
sesaC dilaV fo N b 74      




ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
2( .giS tcaxE -
)dedis  
1( .giS tcaxE -
)dedis  
ihC nosraeP - erauqS  372.4 a 1 930.    
noitcerroC ytiunitnoC b 732.2  1 531.    
oitaR doohilekiL  058.3  1 050.    
 tcaxE s'rehsiF tseT     370.  370.  
raeniL - yb - noitaicossA raeniL  281.4  1 140.    
sesaC dilaV fo N b 74      
.91,1 si tnuoc detcepxe muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,05( sllec 2 .a  
elbat 2x2 a rof ylno detupmoC .b      
 
 isnetrepiH tayawiR nad ekortS epiT idabirP   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  573.11 a 2 300.  
oitaR doohilekiL  659.01  2 400.  
raeniL - yb - noitaicossA raeniL  863.9  1 200.  
sesaC dilaV fo N  74    
muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,05( sllec 3 .a  
.97,1 si tnuoc detcepxe  
 
idabirP renoroK gnutnaJ tayawiR nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  791.5 a 2 470.  
oitaR doohilekiL  463.5  2 860.  
raeniL - yb - noitaicossA raeniL  540.  1 238.  
sesaC dilaV fo N  74    
 muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,05( sllec 3 .a






idabirP sutiliM setebaiD tayawiR nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
2( .giS tcaxE -
)dedis  
1( .giS tcaxE -
)dedis  
ihC nosraeP - erauqS  480.2 a 1 941.    
noitcerroC ytiunitnoC b 626.  1 924.    
oitaR doohilekiL  868.1  1 271.    
tseT tcaxE s'rehsiF     802.  802.  
raeniL - yb - noitaicossA raeniL  040.2  1 351.    
sesaC dilaV fo N b 74      
0,05( sllec 2 .a .98, si tnuoc detcepxe muminim ehT .5 naht ssel tnuoc detcepxe evah )%  
elbat 2x2 a rof ylno detupmoC .b      
 
agrauleK ekortS tayawiR nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  328.5 a 2 450.  
oitaR doohilekiL  738.6  2 330.  
raeniL - yb - noitaicossA raeniL  954.4  1 530.  
sesaC dilaV fo N  74    
 muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,05( sllec 3 .a
.91,1 si tnuoc detcepxe  
 
agrauleK lortseloK tayawiR nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
 .giS .pmysA 2( -
)dedis  
2( .giS tcaxE -
)dedis  
1( .giS tcaxE -
)dedis  
ihC nosraeP - erauqS  480.2 a 1 941.    
noitcerroC ytiunitnoC b 626.  1 924.    
oitaR doohilekiL  868.1  1 271.    
tseT tcaxE s'rehsiF     802.  802.  
raeniL - yb - noitaicossA raeniL  040.2  1 351.    
sesaC dilaV fo N b 74      




agrauleK isnetrepiH tayawiR nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
2( .giS tcaxE -
)dedis  
1( .giS tcaxE -
)dedis  
ihC nosraeP - erauqS  480.2 a 1 941.    
noitcerroC ytiunitnoC b 626.  1 924.    
oitaR doohilekiL  868.1  1 271.    
tseT tcaxE s'rehsiF     802.  802.  
raeniL - yb - noitaicossA raeniL  040.2  1 351.    
sesaC dilaV fo N b 74      
0,05( sllec 2 .a .98, si tnuoc detcepxe muminim ehT .5 naht ssel tnuoc detcepxe evah )%  
elbat 2x2 a rof ylno detupmoC .b      
 
agrauleK renoroK gnutnaJ tayawiR nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  758.5 a 2 350.  
doohilekiL  oitaR  981.6  2 540.  
raeniL - yb - noitaicossA raeniL  023.  1 275.  
sesaC dilaV fo N  74    
 muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,05( sllec 3 .a
.06, si tnuoc detcepxe  
 
agrauleK sutiliM setebaiD tayawiR nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  039.3 a 2 041.  
oitaR doohilekiL  421.4  2 721.  
raeniL - yb - noitaicossA raeniL  891.1  1 472.  
sesaC dilaV fo N  74    
 muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,05( sllec 3 .a





 ekortS epiT kokoreM naasaibeK nad   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
ihC nosraeP - erauqS  840.3 a 4 055.  
oitaR doohilekiL  827.4  4 613.  
raeniL - yb - noitaicossA raeniL  830.2  1 351.  
sesaC dilaV fo N  74    
0,06( sllec 6 .a  muminim ehT .5 naht ssel tnuoc detcepxe evah )%
.98, si tnuoc detcepxe  
 
lohoklA ismusnoK nad ekortS epiT   
ihC - stseT erauqS  
 eulaV  
ihC nosraeP - erauqS  .a 
sesaC dilaV fo N  74  
 detupmoc era scitsitats oN .a
 a si lohoklA ismusnoK esuaceb
.tnatsnoc  
 
epiT  kisiF sativitkA nad ekortS   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
2( .giS tcaxE -
)dedis  
1( .giS tcaxE -
)dedis  
ihC nosraeP - erauqS  466.2 a 1 301.    
noitcerroC ytiunitnoC b 227.1  1 981.    
oitaR doohilekiL  837.2  1 890.    
tseT tcaxE s'rehsiF     321.  490.  
raeniL - yb - noitaicossA raeniL  706.2  1 601.    
sesaC dilaV fo N b 74      
.55,6 si tnuoc detcepxe muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,( sllec 0 .a  








agarhalO nad ekortS epiT   
ihC - stseT erauqS  
 
eulaV  fd  
2( .giS .pmysA -
)dedis  
2( .giS tcaxE -
)dedis  
1( .giS tcaxE -
)dedis  
ihC nosraeP - erauqS  466.2 a 1 301.    
noitcerroC ytiunitnoC b 227.1  1 981.    
oitaR doohilekiL  837.2  1 890.    
tseT tcaxE s'rehsiF     321.  490.  
raeniL - yb - noitaicossA raeniL  706.2  1 601.    
sesaC dilaV fo N b 74      
.55,6 si tnuoc detcepxe muminim ehT .5 naht ssel tnuoc detcepxe evah )%0,( sllec 0 .a  
elbat 2x2 a rof ylno detupmoC .b      
 
pudiH naidajeK nad ekortS epiT   
ihC - stseT erauqS  
 eulaV  
ihC nosraeP - erauqS  .a 
 dilaV fo N sesaC  74  
 detupmoc era scitsitats oN .a
 si pudiH naidajeK aynadA esuaceb
.tnatsnoc a  
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